In recent years the design and preparation of dendrimers and another multivalent molecules have emerged intensively studied subjects in organic synthesisll Biologically important substances, such as carbohydrates2~7), amino acids8) often serve as the functional groups of these types of oligomers.
In manycases, related multivalent compoundspossess remarkable biological effects. As an example, the so-called cluster effect in the case of the carbohydrate-containing substances is manifested in the enhanced affinity of the dendrimers towards another biomolecules due to weak, non-bonding interactions9Î n the field of antibiotics, covalent oligomers or polymers have only been synthesized from vancomycin10~12\ and . the complex-forming, and antibacterial properties of the derivatives obtained were found to be better than that of the parent, monomeric antibiotic13).
Till now, no multivalent derivatives of the /3-lactam antibiotics have been synthesized. In continuation of our work in the synthesis of podand molecules6), the present paper describes the preparation of certain podand-type trimers of cephalosporin antibiotics (Scheme 1 ). As the central block of the target trimers the tricarboxylic acid 3 was employed, which was obtained by the alkylation of phloroglucinol (1) with methyl bromoacetate and subsequent alkaline hydrolysis.
The tert-butyl esters of 7-aminocephalosporanic acid (5)14) and 7-pp.1207 -1211 aminodeacetoxycephalosporanic acid (6)14) were acylated with the acid chloride 4 derived from 3 to obtain the trimers 9 and ll, respectively. Removal of the tert-butyl protecting group of these products upon hydrolysis with trifluoroacetic acid followed by potassium salt formation furnished the target podands 10 and 12.
It is well-known from the literature that certain cephalosporin sulfones possess /3-lactamase enzyme inhibitory properties15), and therefore, we decided to synthesize structurally related sulphone-trimers, as well. Thus, the tert-butyl ester of 7-aminocephalosporanic acid sulphone (7)16) and the corresponding deacetoxy derivative 8 were acylated with the acid chloride 4 to give 13 and 15. Subsequent removal of the ester protecting group by hydrolysis with trifluoroacetic acid then furnished the desired trimeric cephalosporin sulphones 14 and 16.
The antibacterial activity of the cephalosporin trimers prepared was comparedto that of a cefuroxime reference sample by using the agar-dilution method (Nutrient Broth).
Against Staphylococcus aureus ATCC25923, cefuroxime showed a MIC of 1.5/ig/ml, but compounds 10 and 12
were active only in 12.5 and 50^g/ml concentration, respectively. The podand 10 was considerably more active cloaceae, E. coli, P. vulgaris and P. aeruginosa. The expected cluster effect of our cephalosporin podands unfortunately could not be detected in their biological tests.
Preparation of similar podands of other antibiotics is under study in our laboratory. 
